Glutathione-dependent regulation of nitric oxide production in isolated rat hepatocyte suspensions.
Freshly isolated suspensions of rat parenchymal liver cells (hepatocytes) spontaneously produce large amounts of nitrite following collagenase isolation. Our previous studies indicate that nitrite production is associated with the expression of inducible nitric oxide synthase (iNOS) and reflects NO production. Depletion of glutathione (GSH) with diethylmaleate (DEM) inhibited nitrite production, and this inhibition was time-dependent. DEM was more effective in blocking nitrite production if it was added within the first 1 hr of the start of the incubation. The reducing agent dithiothreitol (DTT) and the alkylating agent ethyl methanesulfonate (EMS) also inhibited hepatocyte nitrite production, and this inhibition was also greatest if they were added within 1 hr of initiating the incubation. However, EMS added at 3 hr still reduced 6-hr nitrite production by about 70%. This reduction in nitrite production by EMS added at 3 hr may be due to the direct modification of thiol groups on the iNOS protein because we have determined that iNOS activity is inhibited by the sulfhydryl modifying reagent N-ethylmaleimide (NEM). Western blots also indicate that the iNOS protein is expressed when EMS is added at 3 hr. The addition of DEM, DTT, or EMS at 0 time greatly reduced the levels of cellular iNOS mRNA relative to controls as determined by quantitative RT-PCR. Based on our results with mRNA levels, both DTT and depletion of cellular GSH appear to inhibit the early signaling events leading to iNOS expression and suggest that the control of iNOS induction in hepatocytes is sensitive to the thiol redox status of the cell.